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Abstract  
The crude methanolic extract of the bark of Sarcolobus globosus (Family-apocynaceae) and its different organic soluble Kupchan fractions were screened for 
total phenol content (TPC), cytotoxic, membrane stabilizing and thrombolytic activities. The polyphenol content was determined colorimetrically using Folin-
Ciocalteu method and expressed in gallic acid equivalent. The chloroform soluble Kupchan fraction (CSF) exhibited higher level of Total Polyphenol 
Contents (TPC, 54.21 gm of GAE/100 gm of dried extract). In the brine shrimp lethality bioassay, the crude methanolic extract (MEBP) exhibited significant 
cytotoxicity. The membrane stabilizing activity was assessed by using erythrocyte in hypotonic solution and was compared with acetyl salicylic acid. The 
hexane soluble Kupchan fraction (HSF) produced 52.73 % inhibition of hemolysis of RBC as compared to 65.38 % revealed by acetyl salicylic acid (0.10 
mg/mL). In thrombolytic study screening, the crude methanolic extract demonstrated significant thrombolytic activity in human blood specimen. 
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Resumen 
El extracto crudo metanólico de la corteza de Sarcolobus globosus (Familia-apocynaceae) y sus diferentes fracciones solubles Kupchan fueron identificadas 
para contenido total de fenoles (CTF), actividades citotóxicas, estabilizantes de membrana y trombolíticas. El contenido de polifenoles fue determinado 
colorimétricamente usando el método Folin-Ciocalteu y expresados en equivalentes a ácido gálico. La fracción Kupchan soluble en cloroformo (FSC) exhibió 
los mayores niveles de Contenido Total de Polifenoles (CFT, 54,21 gm of GAE/100gm de extracto seco).  En el bioensayo de letalidad (Artemia salina), el 
extracto metanólico crudo (EMC) exhibió una siginificativa citotoxicidad. La actividad estabilizadora de membrana fue estimada usando eritrocitos en un 
medio hipotónico y fue comparado con el ácido acetil salicílico. La fracción Kupchan soluble en hexano (FSH) produjo un 52,73% de inhibición de la 
hemólisis de los glóbulos rojos comparado con un 65,38%  revelado por el ácido acetil salicílico (0,1 mg/mL). En las determinaciones trombolíticas, el 
extracto metanólico crudo  demostró una significativa actividad trombolítica en una muestra de sangre humana. 
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INTRODUCTION 
Sarcolobus globosus is a medicinal plant growing in 
mangrove forests in Asia (Wangensteen et al., 2005). 
The plant is listed by the US Food and Drug 
Administration as a poisonous plant and the seeds are 
known to be highly toxic to mammals. Native people 
of Asia widely use it to kill dogs and wild animals. It 
was demonstrated that it effectively kills cats 
(Arokiasamy, 1968). The plant extracts cause 
inhibition of the neuro-muscular system (Mustafa and 
Hadi 1990). The plant has been used in traditional 
medicine for treatment of rheumatism, dengue and 
fecer. Previous phytochemical study led to the 
isolation of new rotenoid sarcolobin, isoflavone 
sarcolobone, 12α-hydroxydeguelin, 11-hydroxytephro-
sin (Wangensteen et al., 2005) and barbigerone  from 
S. globosus which is reported to have significant 
antioxidant (Wangensteen et al., 2006), antimalarial 
(Yenesew et al., 2003) and anticancer potential (Li et 
al., 2009). 
In the present study, we evaluated the 
antioxidant, cytotoxic, membrane stabilizing, and 
thrombolytic activities of Kupchan fractions of 
methanolic extract of bark of S. globosus to verify the 
traditional uses of the plant as antioxidant and 
anticancer agent. 
 
MATERIALS AND METHODS 
Plant Material 
The bark of the plant was collected from mangrove 
forest, Khulna in June, 2009. A voucher specimen for 
this collection has been deposited in Bangladesh 
National Herbarium, Mirpur, Dhaka-1216. The 
samples were then cut into small pieces and sun dried 
for 7 days followed by oven drying for 24 hours at 40º 
C to facilitate proper grinding. 
 
Extraction and Isolation 
The powdered material (300 g) was soaked in 1.0 L of 
methanol in a large conical flask for 7 days with 
occasional shaking and stirring. The whole mixture 
was then filtered off through a cotton plug followed by 
Whatman filter paper no.1 and the filtrate thus 
obtained was concentrated by evaporation at room 
temperature. A portion (5.0 g) of the concentrated 
methanolic extract was fractionated by the modified 
Kupchan partitioning protocol (Van Wagenen et al.,  
1993), which afforded n-hexane (650 mg), carbon 
tetrachloride (950 mg), chloroform (450 mg) and 
aqueous (2.05 g) soluble materials.  
 
Total phenolics content 
Total phenolic content (TPC) of S. globosus 
extractives was measured according to using Skerget 
et al., (2005) using gallic acid as a standard. To 0.5 ml 
of extract solution (2 mg/ml) in water, 2.5 ml of Folin-
Ciocalteu reagent (diluted 10 times with water) and 
2.0 ml of sodium carbonate (7.5% w/v) solution were 
added. The Folin-Ciocalteu method is a relatively 
straightforward procedure that is useful for 
determining the total phenolic content of an extract 
(Ricco et al., 2010; Cervantes-Cardoza et al., 2010; 
Chavez et al., 2011). Briefly after 20 minutes 
incubation at room temperature the absorbance was 
measured at 760 nm. Total phenolics were quantified 
by the gallic acid calibration curve. The phenol 
content of the sample was expressed as gm of GAE 
(gallic acid equivalent)/100 gm of the dried extract. 
 
Cytotoxicity screening 
DMSO solutions of all the extractives were applied 
against Artemia salina in a one-day in vitro assay 
(Meyer et al., 1982; Martinez et al., 1997). For the 
experiment, 4 mg of each of the Kupchan fractions 
was dissolved in DMSO and serial dilutions from 400, 
200, 100, 50, 25, 12.50, 6.25, 3.125, 1.563, 0.78125 
μg/ml were tested. Vincristine sulphate and DMSO 
were used as the positive and negative control, 
respectively. Table 1 shows the results of the brine 
shrimp lethality bioassay after 24 hr exposure of the 
shrimps to the test samples.  
 
Membrane stabilizing activity 
The membrane stabilizing activity was assessed by 
using hypotonic solution induced hemolysis of mice 
erythrocyte (Shinde et al., 1999). To prepare the 
erythrocyte suspension whole blood was obtained 
using a syringe (containing anticoagulant EDTA) from 
mice through cardiac puncture. The blood was 
centrifuged and blood cells were washed three times 
with 154 mM NaCl solution in 10 mM sodium 
phosphate buffer (pH 7.4) through centrifuge action 
for 10 min at 3000 g. The test sample consisting of 
stock erythrocyte (RBC) suspension (0.50 mL) was 
mixed with 5.0 mL of hypotonic solution (50 mM 
NaCl) in 10 mM sodium phosphate buffered saline 
(pH 7.4) containing either the extract (2.0 mg/mL) or 
indomethacin (0.1 mg/mL). The control sample 
consisted of 0.5 mL of RBCs mixed with hypotonic-
buffered saline alone. The mixture was incubated for  
10 min at room temperature, centrifuged for 10 min at  
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3000 g and the absorbance of the supernatant was 
measured at 540 nm. The percentage inhibition of 
either   hemolysis   or   membrane   stabilization   was  
calculated using the following equation-% inhibition 
of hemolysis = 100 x (OD1-OD2/OD1) where, OD1 = 
optical density of hypotonic-buffered saline solution 
alone (control) and OD2 = optical density of test 
sample in hypotonic solution. 
 
Thrombolytic activity 
The thombolytic activity of all extractives was 
evaluated by the method of Prasad and collaborators 
(2006) using streptokinase as standard. The dry crude 
extract (100 mg) was suspended in 10 ml of distilled 
water and it was kept overnight. Then the soluble 
supernatant was decanted and filtered. Aliquots (5 ml) 
of venous blood were drawn from healthy volunteers 
which were distributed in five different pre weighed 
sterile micro centrifuge tube (1 ml/tube) and incubated 
at 37° C for 45 minutes. After clot formation, the 
serum was completely removed without disturbing the 
clot and each tube having clot was again weighed to 
determine the clot weight (Clot weight = weight of 
clot containing tube – weight of tube alone). 
 
To each microcentrifuge tube containing pre-
weighed clot, 100 μl aqueous solutions of  different 
partitionates along with the crude extract was added 
separately. As a positive control, 100 μl of 
streptokinase (SK) and as a negative non thrombolytic 
control, 100 μl of distilled water were separately 
added to the control tubes. All the tubes were then 
incubated at 37° C for 90 minutes and observed for 
clot lysis. After incubation, the released of fluid was 
removed and tubes were again weighed to observe the 
difference in weight after clot disruption. The 
differences in weights taken before and after clot lysis 
were expressed as percentage of clot lysis as shown 
below: 
 
% of clot lysis = (wt of released clot /clot wt) × 100 
 
Statistical analysis 
Three replicates of each sample were used for 
statistical analysis and the values are reported as mean 
± SD.  
 
RESULTS  
The present study was undertaken to evaluate the 
antioxidant, cytotoxic, membrane stabilizing and 
thrombolytic activities of the organic soluble materials 
of a methanol extract of S. globosus and the results 
have been summarized in Table 1. 
 
DISCUSSION 
The total phenolic content i.e. TPC varied for different 
Kupchan fractions of methanolic extract ranging from 
26.15 gm to 54.21 gm of GAE/100 gm of dried extract 
(Table 1 and Figure 1). The highest total phenolic was 
found in CSF (54.21 gm of GAE/100 gm of dried 
extract) demonstrating the significant antioxidant 
potentials. The crude methanolic extract (MEBP) and 
hexane soluble Kupchan fraction (HSF) revealed the 
moderate antioxidant activity. The lowest phenolic 
was seen in CTSF (26.15 gm of GAE/100 gm of dried 
extract).  
 
In the brine shrimp lethality bioassay, the 
crude methanolic extract (MEBP) showed strong 
cytotoxic activity with LC50 value of 6.8 μg/ml. The 
AQSF exhibited significant lethality having LC50 
value of 10.4 μg/ml while the CTSF, CSF and HSF 
demonstrated moderate activity against shrimp nauplii 
with the LC50 of 17.5, 22.7 and 24.2 μg/ml, 
respectively (Table 1 and Figure 2). 
 
The different extractives of S. globosus at 2.0 
mg/mL significantly protected the lysis of mice 
erythrocyte membrane induced by hypotonic solution, 
as compared to the standard acetyl salicylic acid (0.10 
mg/mL) (Table 1 and Figure 3). The hexane soluble 
Kupchan fraction (HSF) revealed 52.73% inhibition of 
hemolysis of RBC as compared to 65.38% produced 
by the standard, acetyl salicylic acid (0.10 mg/mL). 
The carbon tetrachloride and aqueous soluble Kupchan 
fraction also showed significant inhibition of 
hemolysis of RBC. Table 1 and figure 4 show the 
results of thrombolytic activity of the sample, the 
positive control (Streptokinase) and a negative non 
thrombolytic control (distilled water). 
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Table 1.  Total phenolic content, Cytotoxic activity (LC50 μg/ml), membrane stabilizing activity (% inhibition of hemolysis) 
and thrombolytic activity of different Kupchan fractions of S. globosus 
 
Sample Total Phenolic Content (gm  
of GAE/100 gm of dried extract) 
Cytotoxic activity 
(LC50 μg/ml) 
Membrane stabilizing 
activity 
 (% inhibition of hemolysis) 
% of Clot Lysis 
VS - 0.451 ± 1.25 - - 
ASA - - 65.38 - 
SK - - - 77.39 
MEBP 27.25 ± 1.07 6.8 ± 0.76 25.32 58.68 
HSF 33.04 ± 1.19 24.2 ± 0.42 52.73 51.76 
CTSF 26.15 ± 0.78 17.5 ± 0.58 41.63 40.47 
CSF 54.21 ± 0.52 22.7 ± 1.3 23.54 48.27 
AQSF 38.11 ± 1.52 10.4 ± 0.92 46.54 36.59 
 
Where, VS = Vincristine sulphate, ASA = Acetyl Salicylic Acid, SK = Streptokinase, MEBP = Methanolic Extract of Bark of 
Plant, HSF= Hexane Soluble Kupchan Fractions, CTSF= Carbon tetrachloride Soluble Kupchan Fractions, CSF = Chloroform 
Soluble Kupchan Fractions and AQSF = Aqueous Soluble Kupchan Fractions of crude methanolic extract. 
 
 
 
Polyphenols content (g GAE/g dry 
extract) of different extractives of S. 
globosus
27.25
33.04
26.15
54.21
38.11
MEBP HSF CTSF CSF AQSF
 
Figure 1. Polyphenols content (g GAE/100 g dried extract) 
of different extractives 
 
 
 
 
 
 
 
 
 
 
 
LC50 values of different extractives of 
S. globosus
10.4
22.7
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24.2
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VS MEBP HSF CTSF CSF AQSF
 
Figure 2. LC50 values of different extractives of S. globosus 
Kuddus et al. Activities of Sarcolobus globosus, a medicinal plant from Sundarban forest 
 
 
Boletin Latinoamericano y del Caribe de Plantas Medicinales y Aromáticas/367 
 
 
Percent Inhibition of haemolysis of 
different extractives of S. globosus
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Figure 3. Membrane stablizing activity of different 
extractives of S. globosus 
 
 
Percent Lysis of different extractives 
of S. globosus
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Figure 4. Thrombolytic ativity of different extractive of 
S.globosus 
 
CONCLUSIONS 
From the above results, it is evident that the 
methanolic crude extract and all of its Kupchan 
fractions showed significant cytotoxic activities which 
suggest the presence of bioactive metabolites with 
biological properties such as antimalarial, anticancer 
etc. The strong cytotoxic activity of the crude extract 
is probably due to the synergistic effects of the 
compounds present in the extract which correlates the 
traditional uses of the plant as anticancer, antimalarial 
agent etc. Moreover, the chloroform soluble Kupchan 
fraction (CSF) showed highest Total Polyphenol 
Contents (TPC, 54.21 gm of GAE/100 gm of dried 
extract) which is close agreement to the presence of 
barbigerone (Wangensteen et al., 2006) and related 
antioxidant compounds in this plant. The hexane 
soluble Kupchan fraction (HSF) produced 52.73% 
inhibition of hemolysis of RBC as compared to 
65.38% revealed by acetyl salicylic acid (0.10 
mg/mL). In thrombolytic study screening, the crude 
methanolic extract demonstrated significant thrombo- 
 
 
lytic activity in human blood specimen. The plant 
could be subjected for extensive chromatographic 
separation and purification processes to isolate 
bioactive lead compounds for the discovery of novel 
therapeutic agents. 
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